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What is claimed is: 



1. A method of risking an emitter contact for an emitter region of a bipolar 
transistor, the method coitiprisil* 

forming a polysiliconVnkltare on an emitter region position; and 
substituting metal for at \b$ax a portion of the polysilicon structure. 



2. The method of claim 1 further including forming an emitter region at the 
emitter region position after forming rhe polysilicon structure. 

3. The method of claim 2 wherein Wie polysilicon structure includes a doped 
layer and forming the emitter region comprises outdiffusing dopant from the doped 
layer to the emitter region position. 



4. The mtethod of claim 1, wherein forcing the polysilicon structure on an 

emitter region position comprises: 

forming aVliffusion barrier layer; and 
forming a polysilicon layer on the diffusion barrier layer. 



5. The method oftclaim 4, wherein the diffusion barrier layer comprises at least 
one of the following: asilicon carbide, a silicon oxycarbide, and a titanium nitride. 



6. The method of claim 4, wherein the polysilicon layer includes polysilicon 
and germanium. 

The method of claim 1 wherein substituting metal for the polysilicon 
struchire comprises substituting metal for substantially all^of the polysilicon 
structur 
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8. The method of claim 1 wnlprein substituting metal for at least a portion of the 
✓^/•polysilicon stracture, comprises: I 

\j depositing metal on the polysilicon structure; and 

urging difmsion of the deposited metal into the polysilicon structure. 

9. The method of claim 8, whbrein urging diffusion of the deposited metal and 
the polysilicon structure comprises heating the deposited metal and the polysilicon 
structure. 




10. ^Sfhe method of claim 1 wherein substituting metal for at least a portion of the 
polysilicon structure comprises: 

foimin^^a metal layer on the jpolysilicon structure; and 
heating tnbsmetal layer and tl|e polysilicon structure. 



1 1 . The method of claim 1 wherejn the metal comprises at least one of 
aluminum, gold, and silver. 




12. A method of making an emitter contact for a bipolar transistor, the method 

i 

comprising: 

forming a polysilicon structurepn a layer of jthe, transistor, the polysilicon 



structure including: t 



a diffusion barrier layer jpn the l^er; and 
a polysilicon layer on the diffusion\arrier layer; and 
substituting metal for at least a portion of the polysilicon layer. 



13. The method of claim 12, whereinlthe polysilicon layer includes a dopant. 



\ 
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14. The method of claim 12, wraerein the diffusion barrier layer comprises at 
least one of the following: a silicon icarbide, a silicon oxycarbide, and a titanium 



nitride, and the polysilicon layer inc 



udes polysilicon and germanium. 



15. The method of claim 12 wherein substituting metal for the polysilicon layer 
comprises substituting metal for substantially all of the polysilicon layer. 




16. The mefljod of claim 12 wherfein substituting metal for at least a portion of 
the second polysilicon layer, comprises: 

depositing nietal on the polysilicon layer; and 
heating the deposited metal and the polysilicon layer. 



17. The method of claim 12 wherejn the metal comprises at least one of 
aluminum, gold, and silver. 



18. A method of\qciaking an emitter ^contact for a bipolar transistor, the method 
comprising: 

forming a polysilicoXstructure on a layer of the transistor, the polysilicon 
structure including, a dopedyqiffiision barrier layer on the layer and a 
polysilicon layer on the diffukton barrier layer; 
depositing metal including at lea^one of aluminum, gold, and silver on the 

polysilicon layer; and 
heating at least the deposited metafi and the polysilicon structure to urge 
diffusion of the deposited metal into the polysilicon layer. 



19. The method of claim 1 8, wherein the diffusion barrier layer comprises at 
least one of the following: a silicon carbide,k silicon oxycarbide, and a titanium 
nitride. 
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20. A method of making \nijptal contact for a bipolar transistor, the method 
comprising: 

forming a polysilicon strfichire a layer of the transistor; and 
substituting metal for at least \portion 0 f the polysilicon structure. 




2 1 . The method of claim 20 
layer underneath and in contact 



22. 



The method of claim 21 



urther including forming an emitter region in the 
with the polysilicon structure. 

wherein the polysilicon structure includes a doped 



layer contacting a region of the layer and forming the emitter region comprises 



diffusing dopant from the doped 



23. A method of making a bipolar transistor having self-aligned base contacts 



layer into the region. 



and self-aligned metal emitter contact, the method comprising: 

\ 1 

forming first and second polysilicon base contacts on a semiconductive 
\ \ 

layer, the contacts spaced apart to define an active region in the 
semiconductiveslayer; 



outdiffusing dopant from\he firsthand second base contacts into the 

semiconductive layej^to forn\ex^n^sic base regions aligned with the 
base contacts; 

implanting an intrinsic base regibn in the active region; 
forming a doped polysiliconjstmctWe on the intrinsic base region; 

!j \ 

forming an emitter region self-aligneii with the doped polysilicon structure 
by outdiffusing dopant from the^loped polysilicon structure into the 
intrinsic base region; afnd 

substituting metal 'for at least I portion of ttife polysilicon structure after 

forming the emitter region, thereby forcing a metal emitter contact 
self-aligned with the emitter region. 
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24. 



The method of claim 23 
wherein the pblysilicon structure includes: 

a doped diffusion har^ 

a polysilicon layer 
wherein substituting me 




on the intrinsic base region; and 
on tfte doped diffusion barrier layer; and 
for atMeast a portion of the polysilicon structure 
includes substitutirf^netal for substantially all of the polysilicon 
layer. 




25. The method of claim 24, wherein the diffusion barrier layer comprises at 
least one of the following: a silicon [carbide, a silicon oxycarbide, and a titanium 



nitride, and the polysilicon layer inc 




udes polysilicon and germanium. 



26. The method of claim 24 wherein substituting metal for substantially all of 
the polysilicon layeVcomprises: I 

depositing metal on the polysilicon layer; and 



heating at least the deposited 



metal and the polysilicon layer to a 



predetermined temperature. 



27. The method of claim 23\hei<ein the metal comprises at least one of 
aluminum, gold, and silver. 




28. A method of reducing^emitter resistance of a bipolar transistor, the method 
comprising: 

forming a bipolar transistor ^tAi^faire having a polysilicon emitter contact; 
substituting metal for at least apportion of the polysilicon emitter contact. 



29. A silicon-germanium (SiGe) heteroj unction bipolar transistor for RF wireless 
applications, the transistor comprising: 
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a diffusion barrier layer cpntacting an emitter region and comprising at least 
one of the following: a silicon carbide, a silicon oxycarbide, and a 
titanium nitride; 

a metal layer contacting the diffusion barrier layer and comprising at least 

one of aluminum, gold, and silver; and 
a SiGe base region contacting the emitter region; 

30. The SiGe heterojunction bipolar transistor of claim 29 wherein the base 
region has a graded silicon-germanium Si!_ x Ge x composition, where x varies 
according to position along a depth dimension of the base region. 

3 1 . ^integrated memory circuit comprising: 

a meHK)ry array having a plurality of memory cells; 
an address decoder coupled to the memory cells; 
a plurality of^it lines coupled to the memory cells; 
a voltage-sense-ah^lifier circuit coupled to the bit lines; and 
wherein at least one oHfre memory cells and the voltage-sense amplifier 
circuit includes a bi^ate^tranrsistor comprising: 
a diffusion barrier la>|er^mtacting an emitter region and comprising 
at least one of the following: a silicon carbide, a silicon 
oxycarbide, and a titaniumvnitride; and 
a metal layer contacting the diffusion barrier layer and comprising at 
least one of aluminum, gold, and silver. 



